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Comment on “Finding the 0−− Glueball”
In the Letter [1] the authors explore the mass of the ex-
otic three-gluon 0−− glueball within the QCD sum rules
(SR) approach [2]. Even though the Letter presents a rel-
evant discussion on the advantages of this state for exper-
imental observation, the value obtained for the glueball
mass is wrong, since the SRs used are inconsistent. In-
deed, combining Eq.(11) through Eq.(15) of [1] one gets
the master SR for the imaginary part of the correlator of
the glueball interpolating currents in the following form:
1
pi
∫ s0
0
ImΠ(QCD)(s)e−sτds = f2GM
12
0 e
−τM2
0 , (1)
where M0 is glueball mass, fG is the decay constant, and
τ is so-called Borel parameter. The major contribution
to the correlator ΠQCD of the A,B,C,D currents, pre-
sented in Eq.(1)-Eq.(4) of [1], comes from the Leading
Order (LO) part of Operator Product Expansion for the
glueball correlator (see Eq(6) and Eq.(7) in [1]). They
obtained the LO part of the correlator as
ΠQCD,LO =
487
263311 · 13pi
α3SQ
12 ln(Q2/µ2) , (2)
where αS is the coupling constant, and µ is the momen-
tum scale. It is easy to check that the theoretical (left)
side in Eq. (1) is negative because
1
pi
ImΠQCD,LO(s) = −
487
263311 · 13pi
α3Ss
6 , (3)
while the phenomenological (right) part is positive.
Therefore, the SR obtained in [1] is inconsistent. We
found that the negative sign of the theoretical part of SR
calculated in [1] is related to the specific structure of the
interpolating currents used. For instance, the A current
has the following form
jA0−−(x)=g
3
sd
abc[gtαβG˜
a
µν(x)][∂α∂βG
b
νρ(x)][G
c
ρµ(x)] , (4)
where
gtαβ ≡ gαβ − ∂α∂β/∂
2. (5)
This specific current induces additional nonphysical poles
in the correlator coming from the second term of Eq. (5),
which finally leads to the negative imaginary part of the
correlator, Eq. (3). Note that the correlator does not
depend on the phase of the current by the definition of
the correlators [3]:
Π(Q2) = i
∫
d4x eiqx〈T j(x)j†(0)〉 , (6)
where Hermitian conjugation † is often omitted consid-
ering Hermitian currents. The above shortcomings lead
to the conclusion that the currents, presented in [1], do
not couple to gluonic bound states and should not be
considered in glueball studies.
Recently a new interpolating current for the exotic
three-gluon 0−− glueball state has been proposed. This
current leads to consistent SRs and gives a mass for the
glueball of 6.3 GeV [4].
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